6-DIARYl-1,2-dihydro-2(1H)-pyrimidine-2-thiones (1a,b) were ….used for the synthesis of several new pyrimidine derivatives. They were further subjected to hetero ring anellation affording isoxazolo [4,5-d] thiazolo [2,3-a] pyrimidine (5,6) and isoxazolo [4,5d] thiazino [2,3-a] pyrimidines (11, 12) . Biological evaluation of some of the prepared compounds revealed promising antimicrobial activity.
Reduction of 4,6-diaryl-1,2-dihydro pyrimidine-2-thione: Formation of 4, 6diaryl -1,2,3,4-tetrahydropyrimidine-2-thiones (2a, 2b) To a suspension of compounds 1a or 1b (0.01 mol) in glacial acetic acid was added stepwise Zn dust (0.02 mol) in portions while stirring for half an hour at room temperature. After completion, the reaction mixture was diluted with water, filtered off, washed well with dilute ethanol and recrystallised from ethanol to give compounds 2a, 2b as white and pale yellow crystals, respectively ( Table 1) .
Reaction of 2a, 2b with chloroacetic acid: Formation of 5, 7-diaryl-2,3-dihdro-5H-thiazolo [3,2- 
a]pyrimidin-3-ones (3a,3b)
A mixture of compound 2a or 2b (0.01mol), chloroacetic acid (0.01mol) and freshly fused sodium acetate (0.05 mol) in glacial acetic acid -acetic anhydride mixture (30ml, 2:1) was refluxed for 4hr. After cooling, the reaction mixture was diluted with water and the product was collected, washed well with water and dilute alcohol then recrystallized from ethanol to give 3a, 3b, respectively ( Table 1) .
Reaction of 3a,b with aromatic aldehydes:Formation of 5, 7-diaryl-2-(arylmethylene)-2, 3-dihdro-5H-thiazolo[3,2-a]pyrimidin-3-ones (4a-f)
A mixture of compound 3a or 3b (0.01 mol), aromatic aldehydes namely, furfural, thiophene-2-aldehyde, isonicotinaldehyde or benzaldehyde (0.01 mol) and freshly fused sodium acetate (0.005 mol) in glacial acetic acid-acetic anhydride mixture (30 ml, 2:1) was refluxed for 3hr. After cooling, it was poured into water and the precipitate formed was collected, washed well with water, then dilute ethanol and recrystallized from the proper solvent to give 4a-4f, respectively ( Table 1) .
Reaction of 4a,d with hydroxylamine hydrochloride :Formation of 3,6,8-triaryl-2,3-dihydro-8H-isoxazolo[5ˋ, 4ˋ:4,5] thiazolo [3,2a] 
pyrimidines (5a,5b)
A mixture of compound 4a or 4d (0.01mol), hydroxylamine hydrochloride (0.01 mol) and freshly fused sodium acetate (0.05 mol) in 30 mL of glacial acetic acid was refluxed for 6h. After cooling, it was poured into water and the precipitate formed was collected, washed well with water, then with dilute ethanol and recrystallised from the proper solvent as 5a, 5b, respectively ( Table 1) . 4ˋ:4,5] thiazolo [2,3-a] pyrimidine ( 6) A mixture of compound 5b (0.01 mol) and sodium hydride (0.01 mol) in 25 ml of DMF was stirred on a steam-bath (adjusted at 70ºC) for 2 hr and then 2chloroethyl methyl ether (0.01 mol) was added. Stirring was continued at 70ºC for 24 hr. The excess solvent was evaporated (reduced pressure) and the product was triturated with light petrol then recrystallized from the proper solvent to give 6 ( Table 1) . A mixture of compound 2a and/or 2b (0.01 mol), 2-chloroethyl methyl ether (0.01 mol) in ethanol (50 ml) containing sodium hydroxide (0.0125 mol) was stirred at 60ºC for 6hr. It was then poured into water (100 mL) and the precipitate that separated was collected washed well with water and dilute alcohol then recrystallized from ethanol to give 7a,7b, respectively ( Table 1) .
Reaction of 5b with 2-chloroethyl methyl ether: Formation of 6-(4-bromophenyl)-2-
(2-methoxyethyl) -8-phenyl-3-(2-thienyl) -2,3-dihydro-8H-isoxazolo [5ˋ,
Reaction of 2a,b with acrylonitrile: Formation of 3-[4-
A mixture of compound 2a or 2b (0.01mol) and acrylonitrile (0.06 mol, 3ml) in 50mL of pyridine was refluxed for 6hr. It was cooled, poured into ice-dilute HCl and the product was filtered off, washed well with water and recrystallized from ethanol to give 8a, b ( Table 1) .
A suspension of compound 8a or 8b (0.01 mol) in glacial acetic acidconcentrated hydrochloric acid mixture (by volume) (30-10 ml) was refluxed for 4hr. The reaction mixture was concentrated (reduced pressure) and the semisolid that separated was washed well with water then dried and triturated with light petroleum ether then recrystallized from ethanol acetic acid mixture to give compounds 9a,9b , respectively ( Table 1) .
Condensation of 9a,b with aromatic aldehydes: Formation of 3-(arylmethylene)
A mixture of compounds 9a or 9b (0.01mol), aromatic aldehydes namely, benzaldehyde and/or 2-chlorobenzaldehyde (0.01 mol) in glacial acetic acidacetic anhydride mixture (25:15 ml) and freshly fused sodium acetate (0.05 mol) was heated on a steam bath under reflux for 3hr. After cooling, the reaction mixture was diluted with water and the product was filtered off, washed well with water then with dilute ethanol and recrystallized from the proper solvent to give 10a-10d, ( Table 1) .
Reaction of 5a,d with hydroxylamine hydrochloride: Formation of 3,6,8-triaryl-2,3-dihydro-4H,6H-isoxazolo[4,5-e]pyrimido[2,1-b]thiazine (11a,11b)
A mixture of compound 10a or 10d (0.01 mol), hydroxylamine hydrochloride (0.01 mol) in glacial acetic acid (20 ml) was refluxed for 6hr. After cooling it was poured into water and the solid that separated was collected, washed well with dilute alkali (Na 2 CO 3 ) and recrystallized from benzene or dioxane to give 11a,11b ( Table 1) . [1, 3] 
Reaction of 11a with 2-chloroethyl methyl ether: Formation of 3,6,8-triaryl
-2-(2- methoxyethyl)-2,3-dihydro-4H,6H-isoxazolo[4,5-e]pyrimido[2,1-b]
thiazine (12)
To a suspension of 11a (0.01 mol) in dry DMF (25 ml) was added sodium hydride (0.4 g) in portions while stirring on a steam-bath (and the temperature was adjusted so not to exceed 65ºC for 1 hr, then 2-chloroethyl methyl ether was added, while stirring, and the reaction mixture was stirred for another 6hr at 40ºC. The excess solvent was evaporated (reduced pressure) and the semi-solid formed was triturated with light petroleum ether (b.p. 40-60º) and the product was recrystallized from benzene/pet-ether mixture (b.p. 40-60º) to give 12 (Table 1) . Results and Discussion 4, 6-Diaryl -1, 2-dihydropyrimidine-2(1H)-thione (1) (11) is used as a key starting compound in the synthesis of fused pyrimidine derivatives. Thus, compounds 1a, 1b reacted with zinc dust in the presence of glacial acetic acid to give the corresponding 4, 6-diaryl-1, 2, 3, 4-tetrahydropyrimidine-2-thiones 2a, 2b. The spectral data of compounds 2 agreed well with the proposed structure. The IR spectra of compounds 2 revealed the absorption bands of υ NH, C=N and υ S-H; the MS showed the characteristic fragmentation pattern due to the presence of chlorine atom ( Table 2) .
As a point of interest, compounds 2a, 2b reacted with chloroacetic acid in glacial acetic acid acetic anhydride mixture (in adjusted temperature between (40-70ºC) in the presence of anhydrous sodium acetate to yield the corresponding 5, 7-diaryl-2, 3-dihydro-5H-thiazolo[3,2-a] pyrimidin-3-ones 3a,3b, respectively. The IR spectra of 3a, 3b revealed the presence of υ C=O, C=N and the absence of υNH ( Table 2 ).
The reaction was believed to proceed via nucleophilic displacement by the sulfur nucleophile of the lactim form to the partially positive saturated carbon of the ethyl chloroacetate ester (S N 2), followed by internal cyclization. The structure of 6 was supported by the mass spectrum which revealed a molecular formula (C 26 H 22 O 2 S 2 N 3 Br) (M + =552). The 1 H-NMR spectrum showed one single each at δ 3.34 ppm and δ 3.31 ppm for the two CH-N-cyclic protons, a signal band at δ2.1 ppm to the three protons of CH 3 and two doublets near δ3.41 and 3.45 ppm for the CH--CH protons, and a multiplet at δ 7.12-8.12 ppm for the 12 aromatic protons ( Table 2) .
Condensation
As a point of interest, alkylation of compound 2b with 2-chloroethyl methyl ether in alcoholic sodium hydroxide afforded the corresponding 2, 4-diaryl-6-(2methoxyethyl)sulphanyl-1,2-dihydropyrimidine 7.The IR spectrum of compound 7 revealed the presence of υ NH, υ C=N and devoid of υ SH ( Table 2 ). The 1 H-NMR spectrums revealed signals for the methyl ethyl ether protons, the CH-CH protons, the 10 aromatic protons and the NH proton ( Table 2 ). In a similar manner, cyanoethylation of compounds 2a, 2b with an equimolecular amount of acrylonitrile in pyridine gave 3-[4-(4-substituted-phenyl)-2-phenyl-6-sulphanyl-1, 2-dihydro-1-pyrimidine] propanenitrile (8a ,8b) . Due to the ambient nature of the pyrimidine-2(1H)thione derivatives 2a,2b either the thione [A] or thiol [B] are possible (17) . The 13 C-NMR spectrum of 2a,2b gave signal at δ 185.9 and 187.6 assignable to thiocarbonyl carbon at C-2 which explains the nucleophilic attack of the pyrimidine ring system to the methyl carbon of the nitrile. The carbon peak due to the thiol form was clearly observed for compounds 8a, 8b around δ 170 ( Table 2 ). The IR spectra of 8a, 8b revealed the presence of the υ SH, CN and C=N ( Table 2) .
Treatment of compounds 3a, 3b with glacial acetic acid conc. HCl mixture affected cyclization to the corresponding 6,8-diaryl-3,4-dihydro-2H,6Hpyrimido[2,1-b][1,3]-thiazin-2-ones 9a,9b, this is in agreement with the previous findings of Aly, et al. (18) , respectively. This was confirmed by elemental analysis (Table 1 ) and spectral data ( Table 2) . Table 2) .
Alkylation of compound 11a with 2-chloroethyl methyl ether afforded 3,6,8triaryl-2-(2-methoxyethyl)-2,3-dihydro-4H, 6H-isoxazolo[4,5-e]pyrimido [2,1-b] [1, 3] thiazine (12) . The IR spectra of compound 12 revealed the presence of υ C=N, C--O--N (isoxazolo), agreed well with the proposed structure ( Table 2) .
Antimicrobial activity
The in vitro antimicrobial activity of the new derivatives 2-6, 8 and 11 against several pathogens representatives namely, Escherichia coli, Bacillus subtilis, Mycobacterium philei, Staphylococcus aureus, Aspergillus niger and Candida albicans. The disk diffusion method (19, 20) was used. Whatman No.1 filter paper disks were sterilized by autoclaving for 1hr at 140ºC. The sterile disks were impregnated with the tested compounds (250 μg mL -1 ). Agar plates were uniformly surface inoculated with fresh broth culture. The impregnated disks were placed on the medium suitably spaced apart and the plates were incubated at 5ºC for 1hr, to permit good diffusion and were then transferred to an incubator at 28C for 24hr. The zones of inhibition were measured. The results of antimicrobial activity tests are listed in MICs were recorded as the minimum concentration of a compound that inhibits the growth of tested microorganisms. All of the compounds tested illustrated significant antibacterial and antifungal activity when compared with reference drugs. The antibacterial assessment revealed that the compounds possess weak activities. The MIC values are generally within the range of 3.9-250 μg/ml against all evaluated strains. The antifungal activity of the compounds was studied with two pathogenic fungi. Flucanazole has been used as a reference for inhibitory activity against fungi. All compounds showed good antifungal activity. When compared flucanazole, thirteen compounds are more active (MIC (250μg/ml), and three compounds are equipotent (250μg/ml) against A. niger and C.albicans. 
